Leptin resistance in obesity is characterized by decreased sensitivity to proopiomelanocortin products.
Obesity in normal animals has been demonstrated to be associated with a decrease in sensitivity to leptin especially as it relates to leptin's capacity to increase sympathetic nerve activity and enhance cardiovascular dynamics. In normal animals leptin has been demonstrated to exert significant regulatory responses by its capacity to increase proopiomelanocortin (POMC) expression and especially the increase in alpha melanocyte stimulating hormone (alphaMSH). These responses to leptin are blocked by a melanocortin-4 (MC-4) receptor antagonist. In this study we investigated the responsiveness of the sympathetic nervous system and cardiovascular system of high fat fed obese animals to the intracerebroventricular (ICV) administration of the POMC products alphaMSH and beta-endorphin (beta-END). We further investigated these responses in obese animals following leptin administration in the presence of MC-4 receptor and opioid receptor blockade. The ICV administration of leptin resulted in an increase in lumbar sympathetic nerve activity (LSNA) and mean arterial pressure (MAP) in normals but decreased it in the obese. The ICV administration of alphaMSH increased the LSNA and MAP in normal animals but to a lesser degree in obese animals. On the other hand beta-endorphin decreased the LSNA and MAP in normal animals but increased it in obese animals. Additionally ICV leptin administration in obese animals in the presence of MC-4 or opioid receptor blockade resulted in an increase in sympathetic activity and a pressor response. From these studies we conclude that obesity in high fat fed animals is characterized by a decreased sensitivity to alphaMSH and a paradoxical response to beta-endorphin and this altered responsiveness may be a factor in the altered leptin resistance characteristic of obese animals.